All chemicals and solvents used in the syntheses were of reagent grade and were used without further purification. [NiL ethylamine ](ClO 4 ) 2 was prepared by a reported method with minor modifications.
Synthesis of [NiL ethylamine ](ClO 4 ) 2 ([Ni(C 12 H 32 N 8 )](ClO 4 ) 2 ).
S1 Ni(OAc) 2 •4H 2 O (9.0 g, 0.04 mol) was dissolved in methanol (50 mL) and placed in an ice-bath, and 99% ethylenediamine (13.5 mL, 0.20 mol) was added dropwisely to it. Paraformaldehyde (6.1 g, 0.20 mol) was then added and dissolved with stirring at room temperature. Then, the reaction mixture was refluxed for 12 h. After 12 h reaction, the mixture solution was placed in an ice-bath and HClO 4 was added very slowly to pH 5~6
with stirring, and excess amount of NaClO 4 (ca. 2 g) was dissolved in the solution. The mixture solution was kept in room temperature over 1 week until the yellow powder was precipitated. The precipitates were filtered and reduced by triethylamine (TEA) solution in acetonitrile (MeCN) solvent. 91, 5.89) , N (20.52, 20.46) .
Synthesis of Sodium 4,4`-biphenyldicarboxylate (Na 2 BPDC). 4,4`-biphenyldicarboxylic acid
(H 2 BPDC) (2.42 g, 0.01 mol) was dispersed in water (25 mL) by stirring with a magnetic stirrer.
NaOH solution, which is prepared through dissolving NaOH (1.20 g, 0.03 mol) in 7 mL water, was added to H 2 BPDC mixture solution then the white powder was dissolved and small amount of solids were appeared soon. After the solution was filtered, ethanol (20 mL) was put into the solution and the solution was kept in refrigerator over 3 hours in order to help further precipitation of products. The white powder was filtered, washed with Ethanol, and dried by evacuation under air. Yield: ~72.8%. Single-Crystal X-ray crystallography. Single-crystals of MOF NH2 -as were coated with paratone-N oil because they lost their crystallinity upon exposure to the air. The diffraction data of MOF NH2 -as were measured at 100 K using synchrotron employing a PLSII-2D SMC an ADSC Quantum-210 detector with a silicon (111) double crstal monochromator (DCM) at Pohang Accelerator Laboratory, Korea. The ADSC Q210 ADX program S2 was used for both data collection, and HKL3000sm (Ver. (4) Ni (1) #1 -x+1,-y,-z+1 Figure S1 . An ORTEP drawing of MOF NH2 -as at 100 K with an atomic numbering scheme (thermal ellipsoids at 30% probability). 
Synthesis of MOF

